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A B S T R A C T  
 
I n t r o d u c t i o n :  A n t i b i o t i c s  a r e  w i d e l y  u s e d  a s  i n i t i a l  t r e a t m e n t  f o r  i n f e c t i o n s .  B u t  t h e  u s e  o f  a n t i b i o t i c s  t h a t  c a n  i r r a t i o n a l l y  
c a u s e  a n t i b i o t i c  r e s i s t a n c e .  I n  a d d i a t i o n  t o  a n t i b i o t i c s ,  i n f e c t i o n s  c a n  b e  o v e r c o m e  b y  u s i n g  h e r b s ,  o n e  o f  w h i c h  i s  T r e a d  
l i m a n  ( E l e p h a n t o p u s  s c a b e r  L i n n . ) .  T h i s  s t u d y  a i m e d  t o  e x a m i n e  t h e  z o n e  o f  i n h i b i t i o n  ( Z O I ) ,  m i n i m u m  i n h i b i t o r y  l e v e l  
( M I C ) ,  a n d  m i n i m u m  b a c t e r i c i d a l  c o n c e n t r a t i o n  ( M B C )  c o m b i n a t i o n  o f  a n t i b i o t i c s  a m o x i c i l l i n  ( A M X ) ,  c h l o r a m p h e n i c o l  
( C H L ) ,  a n d  c o t r i m o x a z o l e  ( C O T )  w i t h  T r e a d  l i m a n  e x t r a c t  ( T L )  a g a i n s t  t h e  b a c t e r i a  E s c h e r i c h i a  c o l i  ( E .  c o l i )  a n d  
S t a p h y l o c o c c u s  a u r e u s  ( S .  a u r e u s ) .  
M e t h o d :  T h e  Z O I  t e s t  u s e s  t h e  A Z D A S T  m e t h o d  w h i c h  i s  m o d i a f i e d  w i t h  a  w e l l .  I n t e r p r e t a t i o n  o f  r e s u l t s  w i t h  c l e a r  z o n e  
m e a s u r e m e n t s  u s i n g  a  r u l e r .  T h e  M I C  t e s t  w a s  c a r r i e d  o u t  b y  m i c r o d i a l u t i o n  w i t h  a  9 6 - w e l l  p l a t e  a n d  w a s  a s s e s s e d  u s i n g  
s p e c t r o p h o t o m e t r y  w i t h  a  w a v e l e n g t h  o f  6 0 0  n m ,  m a c r o d i a l u t i o n  u s i n g  a  t e s t  t u b e  a n d  a s s e s s e d  b y  t u r b i d i a t y  a n d  
s e d i a m e n t a t i o n .  K B M  t e s t  t o  a s s e s s  w h e t h e r  t h e r e  i s  a  c o l o n y  f o r m e d  a f t e r  i n c u b a t i o n  f o r  2 4  h o u r s .  
R e s u l t s :  T h e  c o m b i n a t i o n  o f  T L  w i t h  A M X ,  C H L  a n d  C O T  o n  E .  c o l i  i s  a d d i a t i v e ,  w h i l e  i n  S .  a u r e u s  t h e  a d d i a t i v e  a r e  
o b t a i n e d  i n  t h e  c o m b i n a t i o n  o f  T L  w i t h  A M X  a n d  C O T ,  a n t a g o n i s t  w i t h  C H L .  F r a c t i o n a l  I n h i b i t o r y  C o n c e n t r a t i o n  I n d e x  
( F I C I )  r e s u l t s  f r o m  c o m b i n a t i o n  M I C  T L  w i t h  A M X  a r e  a n t a g o n i s t  i n  b o t h  b a c t e r i a ,  o t h e r  a n t i b i o t i c s  a r e  a d d i a t i v e .  
F r a c t i o n a l  I n h i b i t o r y  C o n c e n t r a t i o n  I n d e x  ( F B C I )  r e s u l t s  f r o m  t h e  c o m b i n a t i o n  M B C  o f  T L  w i t h  A M X ,  C H L  a n d  C O T  
w e r e  a d d i a t i v e  t o  E .  c o l i ,  i n  c o m b i n a t i o n  w i t h  S .  a u r e u s  T L  w i t h  A M X  a n d  C O T  w e r e  a d d i a t i v e ,  w h i l e  C H L  w a s  
a n t a g o n i s t .  
C o n c l u s i o n :  I n  t h e  c o m b i n a t i o n  Z O I  t e s t  T L  w i t h  C H L  i n  S .  a u r e u s  i s  a n t a g o n i s t .  T h e  c o m b i n a t i o n  o f  T L  w i t h  A M X  i n  
b o t h  b a c t e r i a  i s  a n t a g o n i s t .  I n  t h e  c o m b i n a t i o n  M I C  t e s t  T L  w i t h  C H L  o n  S .  a u r e u s  i s  a n t a g o n i s t  i n  t h e  K B M  t e s t .  W h e r e a s  
i n  o t h e r  c o m b i n a t i o n s  o f  a n t i b i o t i c s  a r e  a d d i a t i v e .  
 
K e y w o r d s :  T r e a d  l i m a n ,  A M X ,  C H L ,  C O T ,  Z O I ,  K H M ,  K B M ,  A n t i b a c t e r i a l  C o m b i n a t i o n  
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P E N D A H U L U A N  
 
 
P e n y a k i t  i n f e k s i  m e r u p a k a n  p e r m a s a l a h a n  
k e s e h a t a n  y g n  b a n y a k  m e n y e r a n g  d i a b e r b a g a i  n e g a r a  d i a  
d u n i a ,  u t a m a n y a  p d a  n e g a r a  b e r k e m b a n g  s a l a h  s a t u n y a  
y a i t u  I n d o n e s i a
1
.  A n t i b i o t i k  b a n y a k  d i a g u n a k a n  s e b a g a i  
p e n g o b a t a n  a w a l  t e r h a d a p  i n f e k s i .  A n t i b i o t i k  m e r u p a k a n  
s e n y a w a  k i m i a  b a i k  b e r u p a  p r o d u k  a l a m i  m a u p u n  h a s i l  
s i n t e s i s  y g n  d i a g u n a k a n  u n t u k  m e n g h a m b a t  a t a u  
m e m b u n u h  a k t i v i t a s  b a k t e r i  a t a u  j a m u r
2
.  A n t i b i o t i k  y g n  
p a l i n g  s e r i n g  d i a g u n a k a n  d i a  I n d o n e s i a  b e r d a s a r k a n  h a s i l  
p e n e l i t i a n  d a r i  A n t i m i c r o b i a l  R e s i s t a n t  i n  I n d o n e s i a  
( A M R I N - S t u d y )  p d a  7 8 1  p a s i e n  y g n  d i a r a w a t  r u m a h  s a k i t  
t e r d a p a t  8 1 %  E .  c o l i  r e s i s t e n  t e r h a d a p  a n t i b i o t i k  a m p i c i l l i n  
( 7 3 % ) ,  c o t r i m o x a z o l e  ( 5 6 % ) ,  c h l o r a m p h e n i c o l  ( 4 3 % ) ,  
c i p r o f l o x a c i n  ( 2 2 % ) ,  d a n  g e n t a m y c i n  ( 1 8 % )  ( D e p k e s ,  
2 0 1 1 ) .  P d a  t a h u n  2 0 0 5 ,  d i a t e m u k a n  p e n i n g k a t a n  r e s i s t e n s i  
E .  c o l i  s e b e s a r  2 0 %  d i a  r u m a h  s a k i t  S u r a b a y a  ( N C B I ,  
2 0 1 7 ) .  S e d a n g k a n  M e t h i c i l l i n  R e s i s t a n t  S t a p h y l o c o c c u s  
a u r e u s  ( M R S A )  m e r u p a k a n  S .  a u r e u s  y g n  r e s i s t e n  
t e r h a d a p  m e t i s i l i n  d a n  a n t i b i o t i k  g o l o n g a n  b e t a - l a k t a m  
s e p e r t i  s e f a l o s p o r i n ,  p e n i c i l l i n ,  k a r b a p e n e m  d a n  
m o n o b a k t a m
3
.  
P d a  p e n e l i t i a n  i n i  m e n g g u n a k a n  a n t i b i o t i k  
A m o x i c i l l i n ,  C h l o r a m p h e n i c o l ,  d a n  C o t r i m o x a z o l e  k a r e n a  
t e r m a s u k  a n t i b i o t i k  s p e k t r u m  l u a s  d a n  t e l a h  t e r c a t a t  
m e m l i k i  e f e k  r e s i s t e n  t e r h a d a p  b e b e r a p a  b a k t e r i
3
.  S a l a h  
s a t u  p e n y e b a b  p e n y a k i t  i n f e k s i  a d a l a h  b a k t e r i .  B a k t e r i  S .  
a u r e u s  d a n  E .  c o l i  m e r u p a k a n  b a k t e r i  p a t o g e n  y g n  b a n y a k  
m e n y e r a n g  m a n u s i a .  S .  a u r e u s  m e r u p a k a n  b a k t e r i  g r a m  
p o s i t i f
4
.  S e d a n g k a n ,  E .  c o l i  m e r u p a k a n  b a k t e r i  g r a m  
n e g a t i f  y g n  b a n y a k  d i a t e m u k a n  p d a  u s u s  b e s a r  d a n  
m e r u p a k a n  f l o r a  n o r m a l  d i a  d a l a m  t u b u h  m a n u s i a ,  
d i a m a n a  a k a n  m e n j a d i a  p a t o g e n  a p a b i l a  a d a  d a l a m  j u m l a h  
b a n y a k
5
.  K e d u a  b a k t e r i  i n i  t e r c a t a t  m e m i l i k i  r e s i s i t e n s i  
y g n  b e r b e d a  p d a  a n t i b i o t i k .  W H O  m e m p e r k e n a l k a n  
p r o g r a m  s e b a g a i  s o l u s i  u n t u k  m e n g a t a s i  r e s i s t e n s i  
a n t i b i o t i k  y a i t u  C o m b a t i n g  A n t i b i o t i c  R e s i s t a n c e
6
.  
S e l a i n  d e n g a n  o b a t - o b a t a n  a n t i b i o t i k ,  i n f e k s i  
b a k t e r i  d a p a t  d i a a t a s i  d e n g a n  p e n g o b a t a n  m e n g g u n a k a n  
t a n a m a n  h e r b a l .  D i a  I n d o n e s i a  t e r d a p a t  b e r b a g a i  
k e a n e k a r a g a m a n  h a y a t i  y g n  d a p a t  d i a m a n f a a t k a n  
k e g u n a a n n y a  s e b a g a i  o b a t  s a l a h  s a t u n y a ,  y a i t u  T a p a k  
l i m a n  ( E l e p h a n t o p u s  s c a b e r  L i n n . )
7
.  T a n a m a n  i n i  
m e n g a n d u n g  b e b e r a p a  s e n y a w a  a n t a r a  l a i n  
i s o d e o x y e l e p h a n t o p i n ,  f l a v o n o i d ,  a l k a l o i d ,  s t e r o i d ,  
g l i k o s i d a ,  e p i f r i e e l i n o l ,  l u p e o l ,  s t i g m a s t e r o l ,  t r i a c o n t a n - 1 -
o l ,  d o t r i a c o n t a n - 1 - o l ,  l u p e o l  a c e t a t e ,  d a n  d e o x y e l e p h a n -
t o p i n .  M e n u r u t  p e n e l i t i a n  y g n  p e r n a h  d i a l a k u k a n  
k a n d u n g a n  f l a v o n o i d ,  s t e r o i d  d a n  a l k a l o i d  p d a  T a p a k  
l i m a n  d a p a t  d i a g o l o n g k a n  s e b a g a i  a n t i m i k r o b a  
b e r s p e k t r u m  l u a s  k a r e n a  d a p a t  m e n g h a m b a t  b a k t e r i  g r a m  
p o s i t i f  d a n  g r a m  n e g a t i f
8
.  
S a m p a i  s a a t  i n i  b e l u m  a d a  p e n e l i t i a n  y g n  
m e n g k o m b i n a s i k a n  T a p a k  l i m a n  d e n g a n  a n t i b i o t i k .  P d a  
p e n e l i t i a n  i n i  a k a n  d i a l a k u k a n  k o m b i n a s i  a n t i b i o t i k  
a m o x i c i l l i n ,  c h l o r a m p h e n i c o l ,  d a n  c o t r i m o x a z o l e  d e n g a n  
e k s t r a k  T a p a k  l i m a n .  D i a h a r a p k a n  p d a  p e n e l i t i a n  i n i  
d i a d a p a t k a n  e f e k  y g n  l e b i h  b a i k  p d a  p e n g g u n a a n  
k o m b i n a s i  a n t i b i o t i k  d e n g a n  e k s t r a k  T a p a k  l i m a n .  
M E T O D E  P E N E L I T I A N  
R a n c a n g a n ,  W a k t u ,  d a n  T e m p a t  P e n e l i t i a n  
 P e n e l i t i a n  i n i  m e n g g u n a k a n  m e t o d e  p e n e l i t i a n  
e k s p e r i m e n t a l  l a b o r a t o r i u m  s e c a r a  i n  v i t r o .  D i a l a k s a n a k a n  
d i a  L a b o r a t o r i u m  B i o k i m i a  F a k u l t a s  K e d o k t e r a n  
U n i v e r s i t a s  I s l a m  M a l a n g  p d a  b u l a n  A p r i l - A g u s t u s  2 0 1 8 .  
 
P e m b u a t a n  E k s t r a k  T a p a k  L i m a n  
 D a l a m  p e n e l i t i a n  i n i  h e r b a l  y g n  d i a g u n a k a n  
a d a l a h  t a n a m a n  T a p a k  l i m a n  ( E l e p h a n t o p u s  s c a b e r  L i n n . )  
y g n  d i a d a p a t k a n  d a r i  B a l a i  B e s a r  P e n e l i t i a n  d a n  
P e n g e m b a n g a n  T a n a m a n  O b a t  d a n  O b a t  T r a d i a s i o n a l  
( B 2 P 2 T O O T ) .  P r o s e s  p e n g g i l i n g a n  t a n a m a n  d i a l a k u k a n  
d i a  B a l a i  M a t e r i a  M e d i a k a  B a t u  s a m p a i  t e r b e n t u k  
s i m p l i s i a  h a l u s .  P e r t a m a ,  s i m p l i s a  d i a t i m b a n g  
m e n g g u n a k a n  n e r a c a  d i a g i t a l  s e b a n y a k  2 0  g  d a n  
d i a c a m p u r k a n  d e n g a n  p e l a r u t  m e t a n o l  9 6 %  s e b a n y a k  2 0 0  
m l  u n t u k  d i a r e n d a m  d i a d a l a m  E r l e n m e y e r ,  k e m u d i a a n  
d i a t u t u p  d e n g a n  a l u m u n i u m  f o i l  d a n  d i a m a s u k k a n  d a l a m  
s h a k e r  w a t e r  b a t h  d a n  d i a b i a r k a n  s e l a m a  2 4  j a m .  S e t e l a h  
i t u  h a s i l  e k s t r a k  d i a s a r i n g  d e n g a n  v a c u m  b u c h n e r  d a n  d i a  
e v a p o r a s i  p d a  s u h u  4 0 ° C  s a m p a i  s e b a g i a n  m e t a n o l  
t e r p i s a h .  S e l a n j u t n y a  e k s t r a k  d i a k e r i n g k a n  d a l a m  o v e n  
p d a  s u h u  6 0 ° C .  B i l a  e k s t r a k  t e l a h  k e r i n g  d i a l a r u t k a n  
k e m b a l i  d e n g a n  m e t h a n o l  9 6 %  h i n g g a  d i a p e r o l e h  e k s t r a k  
c a i r
9
.  
 
P e m b u a t a n  L a r u t a n  A n t i b i o t i k  
A m o x i c i l l i n  ( A M X )  
 A n t i b i o t i k  a m o x i c i l l i n  P h a p r o s ®  R e g .  N o .  
G K L 0 3 1 9 2 3 1 3 4 4 A 1 .  P e m b u a t a n  l a r u t a n  d i a m u l a i  d e n g a n  
s e r b u k  v i a l  a m o x i c i l l i n  s e b a n y a k  1 5 0 0  m g  d i a l a r u t k a n  
d e n g a n  a q u a d e s t  s t e r i l  u n t u k  m e n c a p a i  k o n s e n t r a s i  1  
m g / m l .  L a r u t a n  t e r s e b u t  d i a s i m p a n  d i a d a l a m  k u l k a s  
4 ⁰ C
1 0
.  
 
C h l o r a m p h e n i c o l  ( C H L )  
 A n t i b i o t i k  c h l o r a m p h e n i c o l  I n d o f a r m ®  R e g .  N o .  
G K L 9 4 2 0 9 0 6 5 0 1 A 1 .  P e m b u a t a n  l a r u t a n  d i a m u l a i  d e n g a n  
1  b u a h  k a p s u l  c h l o r a m p h e n i c o l  y g n  b e r i s i  5 0 0  m g ,  s e r b u k  
d a r i  k a p s u l  d i a l a r u t k a n  d e n g a n  a q u a d e s t  s t e r i l  u n t u k  
m e n c a p a i  k o n s e n t r a s i  1  m g / m l .  L a r u t a n  t e r s e b u t  
d i a s i m p a n  d i a d a l a m  k u l k a s  4 ⁰ C
1 0
.  
 
C o t r i m o x a z o l e  ( C O T )  
 A n t i b i o t i k  c o t r i m o x a z o l e  B e r n o f a r m ®  R e g .  N o .  
G K L 9 4 0 2 3 2 0 2 1 0 A 1 .  P e m b u a t a n  l a r u t a n  d i a m u l a i  d e n g a n  
1  b u a h  t a b l e t  c o t r i m o x a z o l e  y g n  b e r i s i  4 8 0  m g ,  t a b l e t  
d i a t u m b u k  s a m p a i  t e r b e n t u k  s e r b u k  h a l u s  k e m u d i a a n  
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d i a l a r u t k a n  d e n g a n  a q u a d e s t  s t e r i l  u n t u k  m e n c a p a i  
k o n s e n t r a s i  1  m g / m l .  L a r u t a n  t e r s e b u t  d i a s i m p a n  d i a d a l a m  
k u l k a s  4 ⁰ C
1 0
.  
 
P e m b u a t a n  S u s p e n s i  B a k t e r i  E s c h e r i c h i a  c o l i  d a n  
S t a p h y l o c o c c u s  a u r e u s  
 P e n e l i t i a n  i n i  m e n g g u n a k a n  b a k t e r i  E s c h e r i c h i a  
c o l i  d a n  S t a p h y l o c o c c u s  a u r e u s  y g n  d i a d a p a t k a n  d a r i  
L a b o r a t o r i u m  T e r p a d u  U n i v e r s i t a s  I s l a m  M a l a n g .  B a k t e r i  
t e r s e b u t  d i a b i a k k a n  p d a  N u t r i e n t  A g a r  ( N A )  s e l a m a  ± 1 8 -
2 4  j a m .  P e m b u a t a n  s u s p e n s i  m e n g g u n a k a n  i n o k u l u m  
s t a n d a r  M c F a r l a n d  u n t u k  m e n d a p a t k a n  s u s p e n s i  b a k t e r i  
1 0
8  
C F U / m l ,  k e m u d i a a n  d i a a m b i l  1  m l  d a n  d i a t a m b a h k a n  
9  m l  N a C l  u n t u k  m e n d a p a t k a n  s u s p e n s i  b a k t e r i  
1 0
7
C F U / m l
1 1
.  
 
P e n g u k u r a n  Z o n a  I n h i b i s i  ( Z O I )  
 U j i  Z o n a  I n h i b i s i  d i a l a k u k a n  d e n g a n  m e t o d e  
l u b a n g  a t a u  s u m u r a n .  S e m a k i n  l u a s  z o n a  b e n i n g  d i a s e k i t a r  
s u m u r a n  m e n a n d a k a n  s e m a k i n  b e s a r  b a h a n  c o b a  
m e n g h a m b a t  p e r t u m b u h a n  b a k t e r i
1 2
.  B a k t e r i  E .  c o l i  d a n  S .  
a u r e u s  m e n g g u n a k a n  s u s p e n s i  1 0
8  
C F U / m l .  M e t o d e  y g n  
d i a g u n a k a n  u n t u k  u j i  Z O I  y a i t u  A Z D A S T  y g n  
d i a m o d i a f i k a s i  d e n g a n  s u m u r a n  u n t u k  u j i  t u n g g a l ,  d a n  
m e t o d e  K i r b y - b a u e r  s u m u r a n  u n t u k  u j i  k o m b i n a s i
1 3 , 1 4
.  
T a h a p  p e r t a m a ,  m e m p e r s i a p k a n  b i a k a n  a g a r  y g n  t e l a h  
d i a i n o k u l a s i  b a k t e r i  E . c o l i  d a n  S . a u r e u s  d e n g a n  p o l a  l a w n  
p d a  s e l u r u h  p e r m u k a a n  m e d i a a  a g a r .  C a w a n  p e t r i  y g n  
t e l a h  t e r i s i  b a k t e r i  d a n  a g a r  d i a b u a t  l u b a n g  s u m u r a n  
d e n g a n  c o r k  b o r e r  d e n g a n  d i a a m e t e r  ± 6  m m .  A n t i b i o t i k  
d a n  T a p a k  l i m a n  d i a e n c e r k a n  d a l a m  b e b e r a p a  k o n s e n t r a s i  
b e r b e d a  d e n g a n  k o n s e n t r a s i  a w a l  0 , 5  m g / m l .  H a s i l  
p e n g e n c e r a n  d i a m a s u k k a n  k e d a l a m  s u m u r a n  s e b a n y a k  3 0  
µ l  u n t u k  u j i  t u n g g a l  d a n  p d a  u j i  k o m b i n a s i  m e n g g u n a k a n  
p e r b a n d i a n g a n  1 : 1  d e n g a n  t o t a l  3 0  µ l .  
 U j i  Z O I  k o m b i n a s i  m e n g g u n a k a n  d u a  d o s i s  y g n  
b e r b e d a ,  d o s i s  y g n  p e r t a m a  y a i t u  A n t i b i o t i k  D o s i s  T i n g g i  
( A D T )  d a n  H e r b a l  D o s i s  T i n g g i  ( H D T )  a d a l a h  h a s i l  Z O I  
t u n g g a l  d e n g a n  d i a a m e t e r  > 1 0  m m ,  y g n  k e d u a  y a i t u  
A n t i b i o t i k  D o s i s  R e n d a h  ( A D R )  d a n  H e r b a l  D o s i s  R e n d a h  
( H D R )  a d a l a h  h a s i l  Z O I  t u n g g a l  d e n g a n  d i a a m e t e r  < 8 m m .  
D o s i s  a n t i b i o t i k  d a n  T a p a k  l i m a n  y g n  d i a g u n a k a n  d a l a m  
u j i  Z O I  k o m b i n a s i  t e r h a d a p  E .  c o l i  s e b a g a i  b e r i k u t :  A M X  
p d a  A D T  0 , 1 2 5  m g / m l  d a n  A D R  0 , 0 3  m g / m l ;  C H L  p d a  
A D T  0 , 1 2 5  m g / m l  d a n  A D R  0 , 0 3  m g / m l ;  C O T  p d a  A D T  
0 , 2 5  m g / m l  d a n  A D R  0 , 0 6  m g / m l .  D o s i s  t e r h a d a p  S .  
a u r e u s  a d a l a h  s e b a g a i  b e r i k u t :  A M X  p d a  A D T  0 , 1 2 5  
m g / m l  d a n  A D R  0 , 0 3  m g / m l ;  C H L  p d a  A D T  0 , 0 6  m g / m l  
d a n  A D R  0 , 0 1  m g / m l ;  C O T  p d a  A D T  0 , 2 5  m g / m l  d a n  
A D R  0 , 0 6  m g / m l .  
 M e n u r u t  m e t o d e  A Z D A S T ,  h a s i l  Z O I  k o m b i n a s i  
d i a i n t e r p r e t a s i k a n  s e b a g a i  b e r i k u t :  j i k a  A B  l e b i h  b e s a r  
d a r i  A  &  B  d a n  l e b i h  k e c i l  a t a u  l e b i h  b e s a r  d a r i  A A  d a n  /  
a t a u  B B  d i a s e b u t  s i n e r g i s .  J i k a  A B  s a m a  d e n g a n  A A  d a n  /  
a t a u  B B  d i a s e b u t  a d i a t i f .  S e d a n g k a n ,  j i k a  A B  l e b i h  k e c i l  
d a r i  A  a t a u  B  d i a s e b u t  a n t a g o n i s .  B e r s i f a t  p o t e n s i a s i  
d i a k a t a k a n  j i k a  A  a t a u  B  s a m a  d e n g a n  0 ,  A B  l e b i h  b e s a r  
d a r i  A  &  B  d a n  l e b i h  k e c i l  a t a u  l e b i h  b e s a r  d a r i  A A  d a n  /  
a t a u  B B .  
 
 
P e n g u k u r a n  K o n s e n t r a s i  H a m b a t  M i n i m u m  ( K H M )  
 U j i  k a d a r  h a m b a t  m i n i m u m  d i a l a k u k a n  u n t u k  
m e n g e t a h u i  k o n s e n t r a s i  t e r k e c i l  d a r i  a n t i m i k r o b a  y g n  
d a p a t  m e n g h a m b a t  p e r t u m b u h a n  m i k r o o r g a n i s m e  s e t e l a h  
i n k u b a s i  s e l a m a  2 4  j a m
1 5
.  B a k t e r i  E .  c o l i  d a n  S .  a u r e u s  
m e n g g u n a k a n  s u s p e n s i  1 0
7  
C F U / m l .  T e r d a p a t  d u a  c a r a  
d a l a m  m e n g u j i  K H M  y a i t u  d e n g a n  m i k r o d i a l u s i  d a n  
m a k r o d i a l u s i .  U j i  K H M  t u n g g a l  m e n g g u n a k a n  
m i k r o d i a l u s i  y a i t u  d e n g a n  m e n y i a p k a n  9 6  w e l l - p l a t e  y g n  
a k a n  d i a i s i  a n t i b i o t i k  a t a u  T a p a k  l i m a n ,  n u t r i e n t  b r o t h ,  d a n  
b a k t e r i  d e n g a n  t o t a l  s e b a n y a k  2 0 0  µ l  d e n g a n  
p e r b a n d i a n g a n  2 : 1 : 1 .  K e m u d i a a n  d i a i n k u b a s i  d i a d a l a m  
i n k u b a t o r  d e n g a n  s u h u  3 7 ° C  s e l a m a  ± 1 8 - 2 4  j a m .  H a s i l  
d a r i  K H M  m i k r o d i a l u s i  d a p a t  d i a h i t u n g  d e n g a n  
s p e k t o f o t o m e t r i  E P O C H  d e n g a n  p r o g r a m  G E N  5 ™ .  
 U j i  K H M  k o m b i n a s i  m e n g g u n a k a n  m a k r o d i a l u s i  
y a i t u  d e n g a n  m e n y i a p k a n  t a b u n g  r e a k s i  y g n  m a s i n g -
m a s i n g  d i a i s i  a n t i b i o t i k ,  T a p a k  l i m a n ,  n u t r i e n t  b r o t h ,  d a n  
b a k t e r i  t o t a l  s e b a n y a k  2  m g / m l  d e n g a n  p e r b a n d i a n g a n  
1 : 1 : 1 : 1 .  K e m u d i a a n  d i a i n k u b a s i  d i a d a l a m  i n k u b a t o r  
d e n g a n  s u h u  3 7 ° C  s e l a m a  ± 1 8 - 2 4  j a m  d a n  d i a l a k u k a n  
p e n g a m a t a n  t e r h a d a p  p e r u b a h a n  w a r n a .  U n t u k  k e l o m p o k  
k o n t r o l  p o s i t i f  b e r i s i  a q u a d e s ,  n u t r i r n t  b r o t h ,  d a n  b a k t e r i  
t o t a l  s e b a n y a k  2 0 0  µ l  u n t u k  m i k r o d i a l u s i  d a n  2  m g / m l  
u n t u k  m a k r o d i a l u s i  d e n g a n  p e r b a n d i a n g a n  2 : 1 : 1 ,  
d i a d a p a t k a n  h a s i l  y g n  k e r u h  d a n  t e r d a p a t  e n d a p a n  p u t i h  
p d a  b a g i a n  b a w a h  t a b u n g n y a .  K e l o m p o k  k o n t r o l  n e g a t i f  
b e r i s i  a q u a d e s ,  n u t r i e n t  b r o t h ,  d a n  N a C l  t o t a l  s e b a n y a k  
2 0 0  µ l  u n t u k  m i k r o d i a l u s i  d a n  2  m g / m l  u n t u k  
m a k r o d i a l u s i  d e n g a n  p e r b a n d i a n g a n  2 : 1 : 1 ,  d i a d a p a t k a n  
h a s i l  y g n  j e r n i h  d a n  t i d a k  t e r d a p a t  e n d a p a n  p d a  b a g i a n  
b a w a h  t a b u n g .  
 H a s i l  K H M  k o m b i n a s i  d i a e v a l u a s i  m e n g g u n a k a n  
C h e c k e r b o a r d  a s s a y  d e n g a n  r u m u s :  
 
∑ F I C  =  
𝐾 𝐻 𝑀  𝑘 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑠 𝑖  𝐴
𝐾 𝐻 𝑀  𝑡 𝑢 𝑛 𝑔 𝑔 𝑠 𝑙  𝐴
+
𝐾 𝐻 𝑀  𝑘 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑠 𝑖  𝐵
𝐾 𝐻 𝑀  𝑡 𝑢 𝑛 𝑔 𝑔 𝑎 𝑙  𝐵
 
 
A p a b i l a  h a s i l  ∑ F I C  b e r n i l a i  < 0 , 5  m a k a  k o m b i n a s i  b e r s i f a t  
s i n e r g i s  y a i t u  e f e k  k o m b i n a s i  s e n y a w a  a k t i f  g a b u n g a n  
l e b i h  b e s a r  d i a b a n d i a n g k a n  d e n g a n  e f e k  s e n y a w a  a k t i f  
s a a t  b e k e r j a  s e c a r a  t u n g g a l
1 6
,  j i k a  b e r n i l a i  0 , 5 - 4 , 0  m a k a  
k o m b i n a s i  b e r s i f a t  a d i a t i f  y a i t u  e f e k  k o m b i n a s i  s e n y a w a  
a k t i f  g a b u n g a n  s a m a  d e n g a n  k e r j a  s e n y a w a  a k t i f  b i l a  
b e k e r j a  s e c a r a  t u n g g a l
1 6
,  d a n  j i k a  b e r n i l a i  > 4 , 0  m a k a  
k o m b i n a s i  d i a k a t a k a n  b e r s i f a t  a n t a g o n i s  y a i t u  e f e k  
k o m b i n a s i  s e n y a w a  a k t i f  g a b u n g a n  l e b i h  k e c i l  d a r i p d a  
p e n g g u n a a n  s e n y a w a  a k t i f  i t u  j i k a  b e k e r j a  s e c a r a  
t u n g g a l
1 6 , 1 7
.  
 
P e n g u k u r a n  K a d a r  B u n u h  M i n i m u m  ( K B M )  
3 7 8  
 
 K a d a r  B u n u h  M i n i m u m  d i a l a k u k a n  u n t u k  
m e l i h a t  k o n s e n t r a s i  t e r k e c i l  d a r i  a n t i b a k t e r i  y g n  
d i a b u t u h k a n  u n t u k  m e m b u n u h  b a k t e r i
1 8
.  U j i  K B M  
d i a l a k u k a n  d e n g a n  m e n g g u n a k a n  h a s i l  d a r i  K H M ,  
s e b e l u m n y a  c a w a n  p e t r i  d i a g a m b a r  k o t a k - k o t a k  d e n g a n  
u k u r a n  1 , 5  c m  x  1 , 5  c m  d a n  d i a i s i  d e n g a n  N u t r i e n t  A g a r  
( N A ) ,  k e m u d i a a n  h a s i l  K H M  d i a t e t e s k a n  d i a  t i a p  k o t a k .  
B i a k a n  y g n  t e l a h  d i a b u a t  d i a i n k u b a s i  s e l a m a  ± 1 8 - 2 4  j a m  
p d a  s u h u  3 7 ° C .  K o n s e n t r a s i  y g n  t i d a k  m e n u n j u k k a n  
p e r t u m b u h a n  b a k t e r i  d i a n y a t a k a n  s e b a g a i  K B M ,  y a i t u  
k o n s e n t r a s i  t e r k e c i l  y g n  m a m p u  m e m b u n u h  b a k t e r i  u j i .  
 H a s i l  K H M  k o m b i n a s i  d i a e v a l u a s i  m e n g g u n a k a n  
C h e c k e r b o a r d  a s s a y  d e n g a n  r u m u s :  
 
∑ F B C  =  
𝐾 𝐵 𝑀  𝑘 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑠 𝑖  𝐴
𝐾 𝐵 𝑀  𝑡 𝑢 𝑛 𝑔 𝑔 𝑠 𝑙  𝐴
+
𝐾 𝐵 𝑀  𝑘 𝑜 𝑚 𝑏 𝑖 𝑛 𝑎 𝑠 𝑖  𝐵
𝐾 𝐵 𝑀  𝑡 𝑢 𝑛 𝑔 𝑔 𝑎 𝑙  𝐵
 
 
I n t e r p r e t a s i  h a s i l  F B C  s a m a  d e n g a n  F I C .  F B C  y g n  b e r n i l a i  
< 0 , 5  b e r s i f a t  s i n e g i s ,  a d i a t i f  b i l a  b e r n i l a i  0 , 5 - 4 , 0 ,  d a n  
a n t a g o n i s  b i l a  b e r n i l a i  > 4 , 0
1 7
.  
 
A n a l i s a  D a t a  S t a t i s t i k  
 H a s i l  Z O I  t u n g g a l  d a n  k o m b i n a s i  d i a u k u r  
m e n g g u n a k a n  m i s t a r  d e n g a n  k e t e l i t i a n  1  m m ,  u n t u k  
m e n d a p a t k a n  r e r a t a  d a n  s t a n d a r  d e v i a s i  m e n g g u n a k a n  
a p l i k a s i  M i c r o s o f t  E x c e l  2 0 1 6 .  U j i  s t a t i s t i k  n o r m a l i t a s  
m e n g g u n a k a n  K o l m o g r o v - S m i r n o v ,  k a r e n a  d a t a  
m e n u n j u k k a n  t i d a k  t e r d i a s t r i b u s i  n o r m a l  ( p > 0 , 5 ) ,  m a k a  
d i a l a n j u t k a n  d e n g a n  u j i  n o n  p a r a m e t r i c  y a i t u  M a n n -
W h i t n e y  d e n g a n  m e m b a n d i a n g k a n  k o m b i n a s i  y g n  s a t u  d a n  
l a i n n y a .  P e r b a n d i a n g a n  y g n  d i a l a k u k a n  a n t a r a  A D T + H D T  
d e n g a n  A D T ,  A D R ,  H D T ,  d a n  H D R ;  A D T + H D R  d e n g a n  
A D T ,  A D R ,  H D T ,  d a n  H D R ;  A D R + H D T  d e n g a n  A D T ,  
A D R ,  H D T ,  d a n  H D R .  H a s i l  K H M  t u n g g a l  d i a a n a l i s a  
m e n g g u n a k a n  s p e k t r o f o t o m e t r i  E P O C H  d e n g a n  p r o g r a m  
G E N  5 ™ ,  h a s i l  K H M  d a n  K B M  k o m b i n a s i  d i a n i l a i  
m e n g g u n a k a n  r u m u s  F I C  d a n  F B C  d a n  d i a i n t e r p r e t a s i k a n  
b e r d a s a r k a n  i n d e k s  n i l a i n y a  u n t u k  m e n g e t a h u i  e f e k t i v i t a s  
k o m b i n a s i .  
 
H A S I L  
H a s i l  Z o n a  I n h i b i s i  ( Z O I )  E k s t r a k  T a p a k  l i m a n  d a n  
A n t t i b i o t i k  t e r h a d a p  b a k t e r i  E .  c o l i  d a n  S .  a u r e u s  
Z O I  T u n g g a l   
 H a s i l  r e r a t a  d a n  s t a n d a r  d e v i a s i  u j i  z o n a  i n h i b i s i  
e k s t r a k  T a p a k  l i m a n  t u n g g a l  d e n g a n  k o n s e n t r a s i n y a  d a p a t  
d i a l i h a t  p d a  t a b e l  1  d a n  h a s i l  Z O I  p d a  g a m b a r  1 .  
 
 
     A            B  
K e t e r a n g a n :  G a m b a r  1 .  A .  Z o n a  i n h i b i s i  y g n  d i a h a s i l k a n  o l e h  e k s t r a k  
T a p a k  l i m a n  t e r h a d a p  b a k t e r i  S .  a u r e u s  t e r l i h a t  p d a  d i a l u s i  ½ ,  ¼ ,  d a n  1 / 8 .  
B .  T i d a k  t e r l i h a t  a d a n y a  z o n a  i n h i b i s i  y g n  d i a h a s i l k a n  o l e h  e k s t r a k  T a p a k  
l i m a n  t e r h a d a p  b a k t e r i  E .  c o l i .  
 
T a b e l  1 .  R e r a t a  H a s i l  P e n g u k u r a n  Z o n a  I n h i b i s i  
E k s t r a k  T a p a k  L i m a n  ( E l e p h a n t o p u s  s c a b e r  L . )  
T e r h a d a p  S .  a u r e u s  d a n  E .  c o l i  
N o  D i a l u s i  Z O I  T a p a k  l i m a n  ( m m )  
x ± S D  
  S .  a u r e u s  E .  c o l i  
1 .  ½  1 2 , 3 3 ± 1 , 5 3  0  
2 .  ¼  1 0 , 3 3 ± 0 , 5 8  0  
3 .  1 / 8  1 0 ± 1  0  
4 .  1 / 1 6  0  0  
5 .  1 / 3 2  0  0  
K e t e r a n g a n :  T i n g k a t  k e k u a t a n  d a y a  a n t i b a k t e r i  1 0 - 2 2  m m ,  d a y a  h a m b a t  
k u a t ;  5 - 1 0  m m ,  d a y a  h a m b a t  s e d a n g ;  < 6  m m ;  d a y a  h a m b a t  l e m a h  
 
 D a r i  h a s i l  r e r a t a  p d a  t a b e l  d i a a t a s  m e n u n j u k k a n  
b a h w a  s e m a k i n  b e s a r  d i a l u s i  y g n  d i a g u n a k a n ,  m a k a  
s e m a k i n  b e s a r  z o n a  i n h i b i s i n y a .  H a l  i n i  b e r l a k u  p d a  
b a k t e r i  S .  a u r e u s  d e n g a n  Z O I  s e b e s a r  1 2 , 3 3 ± 1 , 5 3  m m  
s e d a n g k a n  p d a  E .  c o l i  t i d a k  t e r b e n t u k  z o n a  i n h i b i s i  
s e h i n g g a  t i d a k  t e r d a p a t  r e r a t a  p d a  h a s i l  p e n g u k u r a n n y a .  
 
 H a s i l  r e r a t a  d a n  s t a n d a r  d e v i a s i  a n t i b i o t i k  t u n g g a l  
d a p a t  d i a l i h a t  p d a  t a b e l  2 . 1  d a n  2 . 2 .  
 
T a b e l  2 . 1  R e r a t a  H a s i l  P e n g u k u r a n  Z o n a  I n h i b i s i  
A n t i b i o t i k  T u n g g a l  t e r h a d a p  E .  c o l i  
N o
.  
D i a l u s
i  
A M X  
( m m )  
x ± S D  
C H L  ( m m )  
x ± S D  
C T X  ( m m )  
x ± S D  
1 .  1 / 2  
1 6 , 6 7 ± 0 , 5
7  
3 4 , 6 7 ± 1 , 1
5  
2 0 , 6 7 ± 0 , 5
7  
2 .  1 / 4  
1 3 , 3 3 ± 0 , 5
7  
2 8 , 0 0 ± 3 , 4
6  
1 6 , 3 3 ± 0 , 5
7  
3 .  1 / 8  1 1 , 0 0 ± 0  
2 4 , 0 0 ± 2 , 0
0  
1 4 , 3 3 ± 0 , 5
7  
4 .  1 / 1 6  
1 0 , 6 7 ± 1 , 1
5  
1 6 , 3 3 ± 4 , 7
2  
1 2 , 0 0 ± 1 , 0
0  
5 .  1 / 3 2  5 , 3 3 ± 4 , 6 1  
1 2 , 0 0 ± 3 , 4
6  
0  
K e t e r a n g a n :  T i n g k a t  k e k u a t a n  d a y a  a n t i b a k t e r i  1 0 - 2 2  m m ,  d a y a  h a m b a t  
k u a t ;  5 - 1 0  m m ,  d a y a  h a m b a t  s e d a n g ;  < 6  m m ;  d a y a  h a m b a t  l e m a h  
S .  a u r e u s  
1 / 4  
1 / 2  
1 / 8  
E .  c o l i  
1 / 2  
3 7 9  
 
 
 B e r d a s a r k a n  t a b e l  2 . 1  t e r l i h a t  b a h w a  s e m a k i n  
t i n g g i  d i a l u s i  y g n  d i a g u n a k a n ,  m a k a  s e m a k i n  b e s a r  z o n a  
i n h i b i s i n y a .  D a r i  k e t i g a  a n t i b i o t i k  y g n  d i a u j i k a n  t e r h a d a p  
b a k t e r i  E . c o l i ,  a n t i b i o t i k  C H L  b e k e r j a  p a l i n g  k u a t  d i a i k u t i  
C T X  d a n  A M X .  Z o n a  i n h i b i s i  y g n  t e r b e n t u k  a d a l a h  
3 4 , 6 7 ± 1 , 1 5 m m .  
 
 
 
 
 
 
 
T a b e l  2 . 2  R e r a t a  H a s i l  P e n g u k u r a n  Z o n a  I n h i b i s i  
T u n g g a l  A n t i b i o t i k  t e r h a d a p  S .  a u r e u s  
N o .  D i a l u s i  A M X  
( m m )  
x ± S D  
C H L  
( m m )  
x ± S D  
C O T  
( m m )  
x ± S D  
1 .  ½  2 1 , 6 7 ± 1 , 5 2  
3 2 , 6 7 ± 1 ,
1 5  
2 5 , 0 0 ± 3 ,
0 0  
2 .  ¼  1 9 , 3 3 ± 1 , 5 2  
2 9 , 3 3 ± 1 ,
1 5  
1 9 , 3 3 ± 1 ,
5 2  
3 .  1 / 8  1 6 , 6 7 ± 1 , 5 2  
2 4 , 0 0 ± 2 ,
0 0  
1 5 , 6 7 ± 2 ,
0 8  
4 .  1 / 1 6  1 4 , 0 0 ± 2 , 0 0  
1 9 , 6 7 ± 0 ,
5 7  
1 2 , 0 0 ± 1 ,
0 0  
5 .  1 / 3 2  1 0 , 3 3 ± 2 , 0 8  
1 5 , 6 7 ± 1 ,
5 2  
0  
K e t e r a n g a n :  T i n g k a t  k e k u a t a n  d a y a  a n t i b a k t e r i  1 0 - 2 2  m m ,  d a y a  h a m b a t  
k u a t ;  5 - 1 0  m m ,  d a y a  h a m b a t  s e d a n g ;  < 6  m m ;  d a y a  h a m b a t  l e m a h  
 
B e r d a s a r k a n  t a b e l  2 . 2  m e n y a t a k a n  b a h w a  
s e m a k i n  t i n g g i  d i a l u s i  y g n  d i a g u n a k a n ,  m a k a  s e m a k i n  
b e s a r  z o n a  i n h i b i s i n y a .  D a r i  k e t i g a  a n t i b i o t i k  y g n  
d i a u j i k a n  t e r h a d a p  b a k t e r i  S .  a u r e u s ,  a n t i b i o t i k  C H L  
b e k e r j a  p a l i n g  k u a t  d i a i k u t i  C O T  d a n  A M X .  Z o n a  i n h i b i s i  
y g n  t e r b e n t u k  p d a  C H L  s e b e s a r  3 2 , 6 7 ± 1 , 1 5 m m .  
 
Z O I  K o m b i n a s i  
H a s i l  Z O I  k o m b i n a s i  T a p a k  l i m a n  d e n g a n  
a n t i b i o t i k  d a p a t  d i a l i h a t  p d a  g a m b a r  2  d a n  t a b e l  3  
d i a b a w a h  i n i .  
 
  
 A    B  
  
 C    D  
 
      E        F  
K e t e r a n g a n :  G a m b a r  2 .  K o m b i n a s i  H e r b a l  d a n  A n t i b i o t i k  p d a  b a k t e r i  
S .  a u r e u s  A .  T L + A M X ;  B .  T L + C H L ;  C .   T L + C O T ;  K o m b i n a s i  H e r b a l  
d a n  A n t i b i o t i k  p d a  E .  c o l i  D .  T L + A M X ;  E .  T L + C H L ;  F .  T L + C O T ;  
A M X ,  a m o x i c i l l i n ;  C H L ,  c h l o r a m p h e n i c o l ;  C O T ,  c o t r i m o x a z o l e ;  T L ,  
T a p a k  L i m a n ;  H D T ,  H e r b a l  d o s i s  t i n g g i  d e n g a n  h a s i l  Z O I  t u n g g a l  
> 1 0 m m ;  H D R ,  H e r b a l  d o s i s  r e n d a h  d e n g a n  h a s i l  Z O I  t u n g g a l  < 8 m m ;  
A D T ,  A n t i b i o t i k  d o s i s  t i n g g i  d e n g a n  h a s i l  Z O I  t u n g g a l  > 1 0 m m ;  A D R ,  
A n t i b i o t i k  d o s i s  r e n d a h  d e n g a n  h a s i l  Z O I  t u n g g a l  < 8 m m  
 
 D a r i  g a m b a r  2  d i a d a p a t k a n  h a s i l  b a h w a  p d a  
k o m b i n a s i  T a p a k  l i m a n  d e n g a n  C O T  l e b i h  k u a t  d a l a m  
m e n g h a m b a t  b a k t e r i  S .  a u r e u s  d i a t u n j u k k a n  d e n g a n  
g a m b a r a n  z o n a  b e n i n g  d i a s e k i t a r  s u m u r a n  y g n  l e b i h  l e b a r  
d i a b a n d i a n g k a n  p d a  a n t i b i o t i k  A M X  d a n  C H L .  
S e d a n g k a n  k o m b i n a s i  T a p a k  l i m a n  d e n g a n  C H L  d a n  C O T  
l e b i h  k u a t  d a l a m  m e n g h a m b a t  b a k t e r i  E .  c o l i  d i a t u n j u k k a n  
d e n g a n  g a m b a r a n  z o n a  b e n i n g  d i a s e k i t a r  s u m u r a n  y g n  
l e b i h  l e b a r  d i a b a n d i a n g k a n  p d a  a n t i b i o t i k  A M X .  
 
H a s i l  K a d a r  H a m b a t  M i n i m u m  ( K H M )  T u n g g a l  d a n  
K o m b i n a s i  
 H a s i l  d a t a  K H M  t u n g g a l  m a u p u n  k o m b i n a s i  
d a p a t  d i a l i h a t  p d a  t a b e l  4 . 1  I n t e r p r e t a s i  h a s i l  K H M  d i a l i h a t  
d e n g a n  a d a  t i d a k n y a  e n d a p a n  p d a  d a s a r  t a b u n g .  P d a  K H M  
t u n g g a l  e k s t r a k  T a p a k  l i m a n  d a p a t  m e n u r u n k a n  n i l a i  
K a d a r  H a m b a t  M i n i m u m  y g n  l e b i h  b e s a r  p d a  b a k t e r i  S .  
a u r e u s .  H a l  i n i  d i a b u k t i k a n  d e n g a n  d i a l u s i  y g n  
d i a b u t u h k a n  u n t u k  m e n g h a m b a t  b a k t e r i  b e r a d a  p d a  1 / 8  
l e b i h  k e c i l  d i a b a n d i a n g k a n  p d a  E .  c o l i  y a i t u  ¼ .  A r t i n y a ,  
p d a  p e m b e r i a n  d o s i s  y g n  l e b i h  k e c i l  s u d a h  d a p a t  
m e n g h a m b a t  p e r t u m b u h a n  b a k t e r i .  H a s i l  K H M  t u n g g a l  
p d a  A M X  d a n  C H L  t e r d a p a t  p d a  k o n s e n t r a s i  1 / 6 4  p d a  
b a k t e r i  E .  c o l i ,  s e d a n g k a n  p d a  C O T  t e r d a p a t  p d a  
k o n s e n t r a s i  1 / 5 1 2 .  H a s i l  K H M  t e r h a d a p  b a k t e r i  S .  a u r e u s  
p d a  A M X ,  C H L  d a n  C O T  t e r d a p a t  p d a  k o n s e n t r a s i  1 / 6 4 .  
B e r i k u t  g a m b a r  h a s i l  K H M  t u n g g a l  T a p a k  l i m a n :  
 
H D T ,A D T  H D T ,A D R      
H D R ,A D T  H D R ,A D R  
H D T ,A D T  H D T ,A D R  
H D R ,A D T  
H D R ,A D R  
H D T ,A D T  H D T ,A D R  
H D R ,A D T  
H D R ,A D R  
H D T ,A D T  H D R ,A D T  
H D T ,A D R  H D R ,A D R  
H D T ,A D T  H D R ,A D T  
H D T ,A D R  
H D R ,A D R  
H D T ,A D T  H D R ,A D T  
H D T ,A D R  
H D R ,A D R  
3 8 0  
 
 
          A                              B  
K e t e r a n g a n :  G a m b a r  3 .  A .  H a s i l  K H M  e k s t r a k  t a p a k  l i m a n  t e r h a d a p  
b a k t e r i  E .  c o l i .  B .  H a s i l  K H M  e k s t r a k  t a p a k  l i m a n  t e r h a d a p  b a k t e r i  S .  
a u r e u s   
1 / 2  
1 / 2  
1 / 4  
1 / 8  
1 / 1 6  
1 / 3 2  
1 / 6 4  1 / 4  
1 / 8  
1 / 1 6  
1 / 3 2  
1 / 6 4  
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Tabel  3. Rerata Zona Inhibisi Hasil Tunggal dan Kombinasi Ekstrak Tapak liman dengan Antibiotik 
 
Bakteri 
 
 
 
Model 
Tunggal 
Dialusi 
[AMX, CHL, 
COT, TL] 
ZOI (± SD) 
Model 
Komb
inasi 
Dialusi 
[TL], 
[AMX] 
ZOI 
AMX  
(± SD) 
Dialusi 
[TL], 
[CHL] 
ZOI 
CHL 
(± SD) 
Dialusi 
[TL], 
[COT] 
ZOI 
COT 
(± SD) 
TL AMX CHL COT 
E. coli HDT [1/2] 0±0    HDT,ADR 
[1/2], 
[1/32] 
11,33±0,58
a,b 
[1/2], 
[1/32] 
11,00±1,00a,
b,c 
[1/2], 
[1/16] 11,00±0
a,b,c 
 HDR [1/4] 0±0    HDR,ADT 
[1/4], [1/8] 9,67±0,58a,
b,c 
[1/4], [1/8] 12.33±1,15a,
b,c 
[1/4], 
[1/4] 10,00±0
a,b,c,d 
 ADT [1/8], [1/8], [1/4] 
 12,66±1,15 24,00±2,00 16,33±0,57 HDT,
ADT 
[1/2], [1/8] 8,33±1,15a,
b 
[1/2], [1/8] 13,33±2,08a,
b,c 
[1/2], 
[1/4] 
13,33±0,58a,b 
 ADR [1/32], [1/32], [1/16] 
 5,33±4,61 12,00±3,46 12,00±1,00 HDR,
ADR 
[1/4], 
[1/32] 8,33±0,58 
[1/4], 
[1/32] 8,33±0,58 
[1/4], 
[1/16] 8,67±0,58  
S. 
aureus 
HDT [1/2] 14,00±0,00    HDT,
ADR 
[1/2], 
[1/32] 11,00±0
a,c,d [1/2], 
[1/64] 10,00±0
a,c,d [1/2], 
[1/16] 11,00±1,00
a,c 
 HDR [1/4] 10,67±1,15    HDR,ADT 
[1/4], [1/8]  12,00±0a,c [1/4], [1/16] 
9,67±0,58a,c,
d 
[1/4], 
[1/4] 
10,67±0,58a,c,
d 
 ADT [1/8],[1/16], [1/4] 
 16,66±1,52 19,66±0,57 19,33±1,52 HDT,
ADT 
[1/2], [1/8] 13,00±0c [1/2], 
[1/16] 
11,67±0,58a,
c,d 
[1/2], 
[1/4] 
12,00±1,00a,c 
 ADR [1/32], [1/64], [1/16] 
 10,33±2,08 11,66±0,57 12,00±1,00 HDR,
ADR 
[1/4], 
[1/32] 9,67±0,58 
[1/4], 
[1/64] 8,33±0,58 
[1/4], 
[1/16] 9,33±0,58 
Keterangan: Hasil data tiga kali pengulangan ZOI dialakukan uji statistik menggunakan Man Whitney (p<0,05); AMX, amoxicillin; CHL, chloramphenicol; COT, cotrimoxazole; TL, Tapak Liman, a, 
berbeda signifikan terhadap HDT, b, berbeda signifikan terhadap HDR, c, berbeda signifikan terhadap ADT, d, berbeda signifikan terhadap ADR pda bakteri S. aureus  dan E.coli; HDT, Herbal dosis tinggi;  
HDR, Herbal dosis rendah; ADT, Antibiotik dosis tinggi; ADR, Antibiotik dosis rendah.
3 8 2  
 
K a d a r  H a m b a t  M i n i m u m  k o m b i n a s i  d i a l a k u k a n  
d e n g a n  m e n c a m p u r k a n  k o m b i n a s i  a n t i b i o t i k  d e n g a n  
e k s t r a k  T a p a k  l i m a n .  K o n s e n t r a s i  y g n  d i a g u n a k a n  b e r a s a l  
d a r i  h a s i l  K H M  t u n g g a l  p d a  a n t i b i o t i k  y a i t u  p d a  a n t i b i o t i k  
A M X  d a n  C H L  d o s i s  y g n  d i a g u n a k a n  p d a  k o n s e n t r a s i  
1 / 3 2 ,  s e d a n g k a n   C O T  p d a  k o n s e n t r a s i  1 / 2 5 6 .   
T a p a k  l i m a n  m e n g g u n a k a n  d o s i s  p d a  k o n s e n t r a s i  1 / 4  
t e r h a d a p  b a k t e r i  E .  c o l i .  K H M  u n t u k  b a k t e r i  S .  a u r e u s  p d a  
a n t i b i o t i k  A M X ,  C H L  d a n  C O T  a d a l a h  1 / 3 2  d a n  e s t r a k  
T a p a k  l i m a n  p d a  k o n s e n t r a s i  ¼ .  
H a s i l  K H M  k o m b i n a s i  T a p a k  l i m a n  d e n g a n  
A M X  t e r h a d a p  E . c o l i  l e b i h  b e s a r  n i l a i  K H M n y a  d a r i p d a  
K H M  t u n g g a l  a n t i b i o t i k n y a  y a i t u  1 / 1 6 .  K o m b i n a s i  T a p a k  
l i m a n  d e n g a n  C H L  s a m a  n i l a i n y a  d e n g a n  K H M  a n t i b i o t i k  
t u n g g a l  C H L  y a i t u  1 / 3 2 .  K o m b i n a s i  T a p a k  l i m a n  d e n g a n  
C O T  s a m a  n i l a i n y a  d e n g a n  a n t i b i o t i k  t u n g g a l  C O T  y a i t u  
1 / 2 5 6 .  S e d a n g k a n ,  k o m b i n a s i  T a p a k  l i m a n  d e n g a n  A M X  
t e r h a d a p  S .  a u r e u s  l e b i h  b e s a r  n i l a i  K H M n y a  d a r i p d a  
K H M  t u n g g a l  a n t i b i o t i k n y a  y a i t u  1 / 1 6 .  P d a  k o m b i n a s i  
T a p a k  l i m a n  d e n g a n  C H L  d a n  T a p a k  l i m a n  d e n g a n  C O T  
s a m a  n i l a i n y a  d e n g a n  a n t i b i o t i k  t u n g g a l n y a  y a i t u  1 / 3 2 .  
 H a s i l  K H M  k o m b i n a s i  s e l a n j u t n y a  d i a l a k u k a n  
p e r h i t u n g a n  m e n g g u n a k a n  r u m u s  F I C  ( t a b e l  4 . 2 ) .  D a r i  
h a s i l  p e r h i t u n g a n  F I C  d i a d a p a t k a n  k o m b i n a s i  T a p a k  l i m a n  
d e n g a n  a n t i b i o t i k  p d a  b a k t e r i  E .  c o l i  m e m i l i k i  i n d e k s  
b e r n i l a i  0 , 5 - 4 , 0  y g n  m e n u n j u k k a n  k o m b i n a s i  T a p a k  l i m a n  
d e n g a n  C H L  d a n  C O T  b e r s i f a t  a d i a t i f ,  d a n  k o m b i n a s i  
T a p a k  l i m a n  d e n g a n  A M X  b e r s i f a t  a n t a g o n i s  y g n  b e r n i l a i  
5 , 0 .  P d a  b a k t e r i  S .  a u r e u s  k o m b i n a s i  T a p a k  l i m a n  d e n g a n  
C H L  d a n  C O T  m e m i l i k i  n i l a i  i n d e k s  0 , 5 - 4 , 0  y g n  b e r a r t i  
m e m i l i k i  s i f a t  a d i a t i f .  S e d a n g k a n  k o m b i n a s i  T a p a k  l i m a n  
d e n g a n  A M X  m e m i l i k i  n i l a i  i n d e k s  F I C  s e b e s a r  8 , 0  y g n  
b e r s i f a t  a n t a g o n i s .  
 
H a s i l  K a d a r  B u n u h  M i n i m u m  ( K B M )  T u n g g a l  d a n  
K o m b i n a s i  
N i l a i  K B M  d i a n y a t a k a n  b a i k  a p a b i l a  k o n s e n t r a s i  
K B M  y g n  d i a b u t u h k a n  s e m a k i n  k e c i l ,  t e t a p i  s u d a h  
m e m i l i k i  d a y a  b u n u h  b a k t e r i .  N i l a i  K B M  e k s t r a k  T a p a k  
l i m a n  t e r h a d a p  E .  c o l i  y a i t u  1 / 4 ,  s e d a n g k a n  p d a  S .  a u r e u s  
y a i t u  1 / 8 .  N i l a i  K B M  t e r k e c i l  p d a  p e m b e r i a n  a n t i b i o t i k  
t u n g g a l  t e r h a d a p  E .  c o l i  t e r j a d i a  p d a  a n t i b i o t i k  C H L ,  y a i t u  
1 / 3 2  d a n  n i l a i  t e r k e c i l  t e r h a d a p  S .  a u r e u s  t e r j a d i a  p d a  
a n t i b i o t i k  A M X ,  y a i t u  1 / 3 2  ( T a b e l  5 . 1 ) .  
 H a s i l  n i l a i  K B M  k o m b i n a s i  s e l a n j u t n y a  
d i a l a k u k a n  p e r h i t u n g a n  m e n g g u n a k a n  r u m u s  F B C  ( T a b e l  
5 . 2 ) .  D a r i  k e s e l u r u h a n  k o m b i n a s  T L  d e n g a n  a n t i b i o t i k  
d i a d a p a t k a n  n i l a i  F I C  b e r k i s a r  0 , 5 - 4 , 0 .  H a l  i n i  
m e n u n j u k k a n  k o m b i n a s i  T L  d e n g a n  A M X ,  C H L  d a n  C O T  
p d a  E .  c o l i  b e r s i f a t  A d i a t i f .  S e d a n g k a n  k o m b i n a s i  T L  
d e n g a n  A M X  d a n  C O T  p d a  S .  a u r e u s  b e r s i f a t  a d i a t i f ,  d a n  
k o m b i n a s i  T L  d e n g a n  C H L  b e r s i f a t  a n t a g o n i s  d e n g a n  n i l a i  
4 , 2 5 .  
 
 
 
P E M B A H A S A N  
U j i  Z O I ,  K H M ,  d a n  K B M  T u n g g a l  A n t i b i o t i k  d a n  
T a p a k  l i m a n  t e r h a d a p  B a k t e r i  S t a p h y l o c o c c u s  a u r e u s  
d a n  E s c h e r i c h i a  c o l i  
 D a r i  h a s i l  p e n e l i t i a n  i n i  d i a d a p a t k a n  b a h w a  
e k s t r a k  T a p a k  l i m a n  d e n g a n  a n t i b i o t i k  A M X ,  C H L ,  d a n  
C O T  d e n g a n  u j i  t u n g g a l  m e m i l i k i  d a y a  h a m b a t  y g n  l e b i h  
b e s a r  t e r h a d a p  b a k t e r i  S .  a u r e u s  d i a b a n d i a n g k a n  E .  c o l i .  
H a l  i n i  d i a t u n j u k k a n  d e n g a n  g a m b a r a n  z o n a  b e n i n g  ( c l e a r  
z o n e )  y g n  t e r b e n t u k  p d a  c a w a n  p e t r i .  P d a  u j i  k a d a r  h a m b a t  
m i n i m u m  d a n  k a d a r  b u n u h  m i n i m u m  j u g a  d i a d a p a t k a n  
h a s i l  b a h w a  a k t i v i t a s  a n t i b a k t e r i  e k s t r a k  T a p a k  l i m a n  
t u n g g a l  l e b i h  k u a t  t e r h a d a p  b a k t e r i  S .  a u r e u s  
d i a b a n d i a n g k a n  E .  c o l i .  H a l  i n i  d i a t u n j u k k a n  d e n g a n  
p e n u r u n a n  n i l a i  k a d a r  h a m b a t  m i n i m u m  d a n  k a d a r  b u n u h  
m i n i m u m  p d a  b a k t e r i  S .  a u r e u s .  
 B e r d a s a r k a n  p e n e l i t i a n  y g n  t e l a h  d i a l a k u k a n  
e k s t r a k  T a p a k  l i m a n  t u n g g a l  d a n  a n t i b i o t i k  A M X ,  C H L ,  
d a n  C O T  s e c a r a  t u n g g a l  t e r b u k t i  l e b i h  e f e k t i f  t e r h a d a p  
d a y a  h a m b a t  p d a  b a k t e r i  G r a m  p o s i t i f  y a i t u  S .  a u r e u s  
d i a b a n d i a n g k a n  d e n g a n  b a k t e r i  G r a m  n e g a t i f  y a i t u  E .  c o l i .  
P e r b e d a a n  h a s i l  p e n e l i t i a n  d i a d u g a  d i a s e b a b k a n  a d a n y a  
p e r b e d a a n  p d a  s u s u n a n  d i a n d i a n g  s e l  p d a  b a k t e r i  G r a m  
p o s i t i f  d a n  G r a m  n e g a t i f .  B a k t e r i  G r a m  p o s i t i f  m e m i l i k i  
s t r u k t u r  d i a n d i a n g  s e l  y g n  l e b i h  s e d e r h a n a  d a r i p d a  b a k t e r i  
G r a m  n e g a t i f  y g n  s t r u k t u r  d i a n d i a n g  s e l n y a  l e b i h  
k o m p l e k s .  S t r u k t u r  d i a n d i a n g  s e l  p d a  b a k t e r i  G r a m  n e g a t i f  
t e r d i a r i  d a r i  a s a m  t e i k o a t  d a n  p e p t i d o g l i k a n ,  s e d a n g k a n  
s t r u k t u r  d i a n d i a n g  s e l  b a k t e r i  G r a m  p o s i t i f  t e r d i a r i  d a r i  
p e p t i d o g l i k a n  d a n  m e m b r a n  l u a r  y g n  m e n g a n d u n g  t i g a  
k o m p o n e n  y a i t u  l i p o p r o t e i n ,  l i p o p o l i s a k a r i d a ,  d a n  
m e m b r a n  p e r i p l a s m a .  S e h i n g g a  b a k t e r i  G r a m  p o s i t i f  l e b i h  
m u d a h  d i a h a m b a t  p e r t u m b u h a n n y a  d a r i p d a  b a k t e r i  G r a m  
n e g a t i f
1 9
.   
E k s t r a k  T a p a k  l i m a n  m e m i l i k i  b e b e r a p a  
k a n d u n g a n  s e n y a w a  k i m i a  d i a a n t a r a n y a  f l a v o n o i d ,  
a l k a l o i d ,  t e r p e n o i d ,  s t e r o i d ,  d a n  s a p o n i n .  P d a  p e n e l i t i a n  
s e b e l u m n y a ,  e k s t r a k  T a p a k  l i m a n  y g n  d i a l a r u t k a n  d e n g a n  
e t a n o l  t e r b u k t i  m e m i l i k i  a k t i v i t a s  a n t i b a k t e r i  t e r h a d a p  
b a k t e r i  S .  a u r e u s ,  E .  c o l i ,  P .  A e r u g i n o s a ,  d a n  V i b r i o  s p .
8
.  
S e h i n g g a  p d a  e k s t r a k  T a p a k  l i m a n  d a p a t  d i a k a t a k a n  
m e m i l i k i  a k t i v i t a s  a n t i b a k t e r i  t e r b u k t i  d e n g a n  a d a n y a  z o n a  
b e n i n g  y g n  t e r b e n t u k  p d a  m e d i a a  y g n  d i a t u m b u h i  b a k t e r i  
S .  a u r e u s  d a n  m e m l i k i  K a d a r  H a m b a t  M i n i m u m  ( K H M )  
d a n  K a d a r  B u n u h  M i n i m u m  ( K B M )  p d a  b a k t e r i  E .  c o l i  
d a n  S .  a u r e u s .  M e k a n i s m e  k e r j a  a l k a l o i d  d a n  t e r p e n o i d  
s e b a g a i  a n t i b a k t e r i  y a i t u  d e n g a n  m e r u s a k  k o m p o n e n  
p e n y u s u n  p e p t i d o g l i k a n  p d a  s e l  b a k t e r i ,  s e h i n g g a  
d i a n d i a n g  s e l  t i d a k  t e r b e n t u k  s e c a r a  u t u h  d a n  
m e n y e b e b k a n  k e m a t i a n  s e l  b a k t e r i
2 0
.  S a p o n i n  d a n  s t e r o i d  
s e b a g a i  a n t i b a k t e r i   b e k e r j a  d e n g a n  m e r u s a k  m e m b r a n  s e l  
b a k t e r i  m e n y e b a b k a n  m o r f o l o g i  m e m b r a n  s e l  b e r u b a h  
s e h i n g g a  s e l  m u d a h  l i s i s
2 1
.  S e l a i n  i t u  f l a v o n o i d  j u g a  
m e r u s a k  m e m b r a n  s e l  b a k t e r i  d a n  d i a i k u t i  k e l u a r n y a  
s e n y a w a  i n t r a s e l u l e r ,  j u g a  m e n g g a n g g u  p e r m e a b i l i t a s  
d i a n d i a n g  s e l
2 2
.  
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A n t i b i o t i k  m e m i l i k i  m e k a n i s m e  k e r j a  y g n  
b e r b e d a - b e d a  t e r h a d a p  b a k t e r i .  A n t i b i o t i k  A M X  b e k e r j a  
d e n g a n  c a r a  m e n g h a m b a t  p e r t u m b u h a n  b a k t e r i  d e n g a n  
m e n g g a n g g u  t r a n s p e p t i d a s e  s i n t e s i s  d i a n d i a n g  s e l  b a k t e r i .  
A M X  l e b i h  e f e k t i f  m e l a w a n  m i k r o o r g a n i s m e  G r a m  p o s i t i f  
d i a b a n d i a n g  G r a m  n e g a t i f
2 3
.  C H L  m e m i l i k i  c a r a  k e r j a  
y a i t u  d e n g a n  m e n g h a m b a t  s i n t e s i s  p r o t e i n  b a k t e r i ,  m e l e k a t  
p d a  s u b u n i t  5 0 s  d a r i  r i b o s o m .  C H L  t e r m a s u k  d a l a m  
a n t i b i o t i k  b a k t e r i s t a t i k  y g n  a k t i f  t e r h a d a p  b a k t e r i  G r a m  
p o s i t i f  m a u p u n  b a k t e r i  G r a m  n e g a t i f
2 4
.  C O T  t e r d i a r i  a t a s  
k o m b i n a s i  t r i m e t o p r i m  d a n  s u l f o n a m i d ,  k e d u a n y a  b e k e r j a  
d e n g a n  c a r a  m e n g h a m b a t  p e m b e n t u k a n  a s a m  f o l a t  
s e h i n g g a  m e n g h a m b a t  t e r j a d i a n y a  r e a k s i  r e d u k s i  d a r i  
d i a h i d r o f o l a t  m e n j a d i a  t e t r a h i d r o f o l a t .  T e t r a h i d r o f o l a t  
p e n t i n g  u n t u k  r e a k s i - r e a k s i  p e m i n d a h a n  s a t u  a t o m  C ,  
s e p e r t i  p e m b e n t u k a n  b a s a  p u r i n  ( a d e n i n e ,  g u a n i n e  d a n  
t i m i d i a n )  d a n  b e b e r a p a  a s a m  a m i n o  ( m e t i n i n ,  g l i s i n ) .   
S e h i n g g a  p e m b e n t u k a n  D N A  b a k t e r i  p d a  p r o s e s  r e p l i k a s i  
a k a n  t e r g a n g g u
2 5
.  
 
U j i  Z O I ,  K H M ,  d a n  K B M  k o m b i n a s i  A n t i b i o t i k  d a n  
T a p a k  l i m a n  t e r h a d a p  B a k t e r i  S t a p h y l o c o c c u s  a u r e u s  
d a n  E s c h e r i c h i a  c o l i  
 B e r d a s a r k a n  h a s i l  p e n e l i t i a n  i n i  d i a d a p a t k a n  h a s i l  
p d a  u j i  z o n a  i n h i b i s i  b a h w a  k o m b i n a s i  T a p a k  l i m a n  
d e n g a n  a n t i b i o t i k  A M X ,  C H L ,  d a n  C O T  t e r h a d a p  E .  c o l i  
b e r s i f a t  a d i a t i f .  K o m b i n a s i  T a p a k  l i m a n  d e n g a n  A M X  d a n  
C O T  t e r h a d a p  S .  a u r e u s  b e r s i f a t  a d i a t i f ,  s e d a n g k a n  p d a  
C H L  b e r s i f a t  a n t a g o n i s  m e n u r u t  t e o r i  A Z D A S T .  N a m u n  
p d a  h a s i l  u j i  k a d a r  h a m b a t  m i n i m u m  d a n  k a d a r  b u n u h  
m i n i m u m  m e n g g u n a k a n  p e r h i t u n g a n  F I C I  d a n  F B C I  
d i a d a p a t k a n  h a s i l  p d a  K H M  k o m b i n a s i  T a p a k  l i m a n  
d e n g a n  a n t i b i o t i k  C H L ,  d a n  C O T  t e r h a d a p  E .  c o l i  d a n  S .  
a u r e u s  b e r s i f a t  a d i a t i f .  K o m b i n a s i  T a p a k  l i m a n  d e n g a n  
A M X  t e r h a d a p  E .  c o l i  d a n  S .  a u r e u s  b e r s i f a t  a n t a g o n i s .  
H a s i l  K B M  m e n y a t a k a n  b a h w a  k o m b i n a s i  k o m b i n a s i  
T a p a k  l i m a n  d e n g a n  a n t i b i o t i k  A M X ,  C H L ,  d a n  C O T  
t e r h a d a p  E .  c o l i  b e r s i f a t  a d i a t i f ,  s e d a n g k a n  p d a  S .  a u r e u s  
k o m b i n a s i  A M X  d a n  C O T  b e r s i f a t  a d i a t i f ,  p d a  C H L  
b e r s i f a t  a n t a g o n i s .  
 H a s i l  d a r i  Z O I  p d a  E .  c o l i  d i a  k e t i g a  a n t i b i o t i k  
y g n  d i a k o m b i n a s i k a n  d e n g a n  T a p a k  l i m a n  b e r s i f a t  a d i a t i f  
y g n  a r t i n y a  k o m b i n a s i  h e r b a l  d a n  a n t i b i o t i k  m e m i l i k i  e f e k  
y g n  s a m a  d e n g a n  a n t i b i o t i k  t u n g g a l n y a
1 6
.  H a l  i n i  
k e m u n g k i n a n  d i a s e b a b k a n  a n t i b i o t i k  C O T  d a n  C H L  
b e r s i f a t  b a k t e r i s i d a l  d i a b u k t i k a n  d e n g a n  a d a n y a  h a s i l  
K B M  t u n g g a l  d i a k e d u a  a n t i b i o t i k ,  s e d a n g k a n  e k s t r a k  
T a p a k  l i m a n  k e m u n g k i n a n  j u g a  b e r s i f a t  b a k t e r i s i d a l ,  
k a r e n a  p d a  u j i  t u n g g a l  t a p a k  l i m a n  m e m i l i k i  h a s i l  K B M  ½  
d a n  ¼ .  S e l a i n  i t u ,  p d a  p e n e l i t i a n  s e b e l u m n y a ,  b e b e r a p a  
s e n y a w a  t a p a k  l i m a n  y a i t u  a l k a l o i d  d a n  s a p o n i n  d a p a t  
m e n y e b a b k a n  b a k t e r i  l i s i s  d e n g a n  m e n g g a n g g u  
p e n y u s u n a n  d i a n d i a n g  s e l  d a n  m e r u b a h  m o r f o l o g i  
b a k t e r i
2 1 , 2 2
.  H a l  i n i  j u g a  t e r j a d i a  p d a  k o m b i n a s i  e k s t r a k  
T a p a k  l i m a n  d e n g a n  C O T  p d a  S .  a u r e u s .  K o m b i n a s i  A M X  
d e n g a n  T a p a k  L i m a n  p d a  E .  c o l i  d a n  S .  a u r e u s  b e r s i f a t  
a d i a t i f ,  s e d a n g k a n  K H M n y a  a n t a g o n i s .  H a l  i n i  d i a d u g a  
k a r e n a  k e d u a  u j i  m e n g g u n a k a n  j e n i s  m e d i a a  y g n  b e r b e d a  
y a i t u  p d a t  d a n  c a i r ,  s e h i n g g a  d i a f u s i n y a  a k a n  b e r b e d a  d a n  
m e m p e n g a r u h i  e f e k t i v i t a s  d a r i  a n t i b a k t e r i n y a
2 5
.  
K o m b i n a s i  C H L  d e n g a n  e k s t r a k  T a p a k  l i m a n  p d a  
b a k t e r i  S .  a u r e u s  Z O I  d a n  K B M  d i a d a p a t k a n  h a s i l  
a n t a g o n i s .  A n t a g o n i s  y a i t u  a p a b i l a  e f e k  k o m b i n a s i  
s e n y a w a  a k t i f  g a b u n g a n  l e b i h  k e c i l  d a r i p d a  p e n g g u n a a n  
s e n y a w a  a k t i f  i t u  j i k a  b e k e r j a  s e c a r a  t u n g g a l
1 6
.  H a l  i n i  
d i a t u n j u k k a n  d e n g a n  r e r a t a  z o n a  i n h i b i s i  k o m b i n a s i  
a n t i b i o t i k  d e n g a n  h e r b a l  d o s i s  t i n g g i  ( H D T ,  A D T )  y g n  
d i a b a n d i a n g k a n  d e n g a n  t u n g g a l  a n t i b i o t i k  d o s i s  r e n d a h  
( A D R )  y g n  s e s u a i  d e n g a n  t e o r i  A Z D A S T  j u g a  p d a  
p e r h i t u n g a n  d e n g a n  r u m u s  F B C .  
 H a s i l  p e n g u j i a n  K a d a r  H a m b a t  M i n i m u m  
( K H M )  m e n g g u n a k a n  r u m u s  F I C ,  d i a d a p a t k a n  k o m b i n a s i  
C H L  d a n  C O T  d e n g a n  e k s t r a k  T a p a k  l i m a n  p d a  b a k t e r i  S .  
a u r e u s  d a n  E .  c o l i  b e r n i l a i  0 , 5 - 4 , 0  y g n  a r t i n y a  k o m b i n a s i  
i n i  b e r s i f a t  a d i a t i f ,  s e h i n g g a  t i d a k  s a l i n g  m e m p e n g a r u h i  
a p a b i l a  d i a k o m b i n a s i k a n .  S e d a n g k a n ,  p d a  k o m b i n a s i  
A M X  d e n g a n  e k s t r a k  T a p a k  l i m a n  p d a  k e d u a  b a k t e r i  
m e n u n j u k k a n  h a s i l  a n t a g o n i s ,  y g n  a r t i n y a  e f e k  y g n  
d i a h a s i l k a n  s a a t  k e d u a  s e n y a w a  d i a k o m b i n a s i k a n  l e b i h  
k e c i l  d a r i p d a  t u n g g a l n y a
1 6
.  H a l  i n i  d i a d u g a  d i a s e b a b k a n  
k a r e n a  A M X  m e m i l i k i  t a r g e t  p d a  s t r u k t u r  s e l  b a k t e r i  y g n  
s a m a  d e n g a n  e k s t r a k  T a p a k  l i m a n  y a i t u  p d a  d i a n d i a n g  s e l .  
M e k a n i s m e  k e r j a n y a  y a i t u  A M X  b e r s i f a t  b a k t e r i s t a t i k  y g n  
k e r j a n y a  m e n g h a m b a t  p r o s e s  s i n t e s i s  d i a n d i a n g  s e l  y g n  
m e m e r l u k a n  p e r t u m b u h a n  b a k t e r i ,  s e d a n g k a n  T a p a k  
l i m a n  b e r s i f a t  b a k t e r i s i d a l  y g n  k e r j a n y a  m e n g h a m b a t  
p e r t u m b u h a n  b a k t e r i ,  s e h i n g g a  k e r j a  k e d u a n y a  d i a k a t a k a n  
a n t a g o n i s
1 6
.  
N a m u n ,  p d a  h a s i l  p e n g u j i a n  K a d a r  B u n u h  
M i n i m u m  ( K B M )  m e n g g u n a k a n  r u m u s  F B C  d i a d a p a t k a n  
k o m b i n a s i  A M X ,  C H L ,  d a n  C O T  d e n g a n  e k s t r a k  T a p a k  
l i m a n  p d a  b a k t e r i  E .  c o l i  d a n  k o m b i n a s i  A M X  d a n  C O T  
d e n g a n  e k s t r a k  T a p a k  l i m a n  p d a  b a k t e r i  S .  a u r e u s  b e r s i f a t  
a d i a t i f  d e n g a n  n i l a i  i n d e k s  0 , 5 - 4 , 0  y g n  a r t i n y a  k o m b i n a s i  
k e d u a n y a  t i d a k  s a l i n g  m e m p e n g a r u h i
1 6
.  H a l  i n i  d i a d u g a  
s a m a  d e n g a n  t e r j a d i a  p d a  Z O I  k o m b i n a s i .  S e d a n g k a n ,  
k o m b i n a s i  C H L  d e n g a n  e k s t r a k  T a p a k  l i m a n  b e r s i f a t  
a n t a g o n i s  d e n g a n  n i l a i  i n d e k s  l e b i h  d a r i  4 , 0 .  H a l  i n i  d a p a t  
d i a k a t a k a n  b a h w a  k o m b i n a s i  C H L  d e n g a n  e k s t r a k  T a p a k  
l i m a n  t i d a k  c u k u p  k u a t  u n t u k  d a p a t  m e m b u n u h  b a k t e r i .  
H a l  l a i n  y g n  m e n y e b a b k a n  h a s i l  p d a  p e n e l i t i a n  
i n i  b e r s i f a t  a d i a t i f  d a n  a n t a g o n i s  y a i t u  d o s i s  y g n  
d i a g u n a k a n  t e r l a l u  r e n d a h  y a i t u  1  m g / m l .  P d a  p e n e l i t i a n  
s e b e l u m n y a  y g n  p e r n a h  d i a l a k u k a n ,  p d a  k o m b i n a s i  T a p a k  
l i m a n  d e n g a n  k u n y i t ,  k e m u n i n g ,  d a n  j a m b u  b i j i  
m e n g g u n a k a n  d o s i s  2 , 5  m g / m l  d e n g a n  h a s i l  p d a  u j i  Z O I ,  
K H M ,  d a n  K B M  t i d a k  d a p a t  m e n g h a m b a t  p e r t u m b u h a n  
b a k t e r i  S .  a u r e u s ,  E . c o l i  d a n  S .  t h y p i
2 6
.  
 
 
K e s i m p u l a n  
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Tabel 4.1 Kadar Hambat Minimum Kombinasi Tapak liman dengan Antibiotik Terhadap Escherichia coli dan 
Staphylococcus aureus 
Bakteri Dialusi 
KHM Tunggal KHM Kombinasi 
[TL] [AMX] [CHL]  [COT] [TL&AMX  
 
[TL&CHL] [TL&COT] 
E.coli 1        
 ½ - - - -    
 ¼   -* - - -    
 1/8 + - - -    -1/2    -1/2   
 1/16 + - - -   -* -   
 1/32 + - - - +   -*  
 1/64 +   -*   -* - + +    -1/2  
 1/128  + + - + + - 
 1/256  + + -     -* 
 1/512  + +   -*   + 
 1/1024  + + +   + 
 1/2048  + + +    
 1/4096  + + +    
 1/8192        
S.aureus 1        
 ½ - - - -    
 ¼ - - - -    
 1/8 -  - - -   -1/2    -1/2    -1/2 
 1/16   -* - - -  -* - - 
 1/32 + - - - +   -*   -* 
 1/64 +   -*   -*   -* + +  +  
 1/128  + + + + + + 
 1/256  + + +    
 1/512  + + +    
 1/1024  + + +    
 1/2048  + + +    
 1/4096  + + +    
Keterangan: KHM, Kadar Hambat Minimum; [TL], Konsentrasi Tapak liman; [AMX], Amoxicillin; [CHL], Chloramphenicol; [COT], Cotrimoxazole; 
[TL&AMX], Tapak liman kombinasi Amoxicillin; [TL&CHL], Tapak liman kombinasi Chloramphenicol; [TL&COT], Tapak liman kombinasi Cotrimoxazole; 
½, Konsentrasi herbal awal dalam kombinasi terhadap E.coli dan S. aureus; *, Kadar Hambat Minimum ygn diahasilkan; +, Adanya endapan diadasar tabung; 
-, Tidak diatemukan endapan diadasar tabung 
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Tabel  4.2 Fractional Inhibitory Concentration Index (FICI)  Tapak liman dengan Antibiotik Terhadap Escherichia coli dan Staphylococcus 
aureus 
Bakteri 
Fractional Inhibitory 
Concentration 
Sifat 
Fractional Inhibitory 
Concentration 
Sifat  
Fractional Inhibitory 
Concentration 
Sifat 
FICI 
TL 
FICI 
AMX 
∑FIC 
FICI 
TL 
FICI 
CHL 
∑FIC 
FICI 
TL 
FICI 
COT 
∑FIC 
E.coli 1,0 4,0 5,0 Antagonis 0,5 2,0 2,5 Adiatif 0,5 2,0 2,5 Adiatif 
S.aureus 4,0 4,0 8,0 Antagonis 2,0 2,0 4,0 Adiatif 2,0 2,0 4,0 Adiatif 
Keterangan : FICI, Fractional Inhibitory Concentration Index; ∑FIC, Fractional Inhibitory Concentration Total; TL, Tapak liman; AMX, Amoxicillin; CHL, Chloramphenicol; COT, 
Cotrimoxazole; Sinergis, Nilai FIC indeks <0,5; Adiatif, Nilai FIC indeks 0,5-4,0; Antagonis, Nilai FIC indeks >4,0 
 
Tabel 5.1 Fractional Bactericidal Concentration Index (FBCI) Tapak liman dengan Antibiotik Terhadap E. coli dan S. aureus 
Bakteri 
Fractional Bactericidal 
Concentration 
Sifat 
Fractional Bactericidal 
Concentration 
Sifat  
Fractional Bactericidal 
Concentration Sifat 
FBCI 
(TL) 
FBCI 
(AMX) ∑FBC 
FBCI 
(TL) 
FBCI 
(CHL) ∑FBC 
FBCI 
(TL) 
FBCI 
(COT) ∑FBC 
 
E.coli 2,0 0,25 2,25 Adiatif 1,0 1,0 2,0 Adiatif 2,0 1,0 3,0 Adiatif 
S.aureus 0,5 0,25 0,75 Adiatif 4 0,25 4,25 Antagonis 1,0 0,125 1,125 Adiatif 
Keterangan : Tabel 5.3.3.3 Menunjukkan FBCI, Fractional Bactericidal Concentration Index; ∑FBC, Fractional Inhibitory Concentration Total; TL, Tapak liman; AMX, AMoxicillin; 
CHL, Chloramphenicol; COT, Cotrimoxazole; Adiatif, Nilai FBC indeks 0,5-4; 
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Tabel 5.2 Kadar Bunuh Minimum Kombinasi Tapak liman dengan Antibiotik Terhadap E. coli dan S. aureus 
  KBM Tunggal KBM Kombinasi 
Bakteri Dialusi [TL] [AMX] [CHL] [COT] [TL&AMX] [TL&CHL] [TL&COT] 
 1        
E.coli ½ - - - -    
 ¼   -*   -* - -    
 1/8 + + - -    
 1/16 + + -   -*      - ½*     - ½  
 1/32 + +    -* + +   -*  
 1/64 + + + + + +  
 1/128  + + + + +       - ½* 
 1/256  + + + + + + 
 1/512  + + +   + 
 1/1024  + + +   + 
 1/2048  + + +   + 
 1/4096  + + +    
 1/8192        
 1        
S.aureus ½ - - - -    
 ¼ - -    -* -    
 1/8   -* - +   -*    
 1/16 + - + +     - ½      - ½*      - ½  
 1/32 +    -* + + - +  - 
 1/64 + + + + - +   -* 
 1/128  + + +   -* + + 
 1/256  + + + + + + 
 1/512  + + +    
 1/1024  + + +    
 1/2048  + + +    
 1/4096  + + +    
         
Keterangan : KBM, Kadar Bunuh Minimum; [TL], Konsentrasi Tapak liman; [AMX], Amoxicillin; [CHL], Chloramphenicol; [COT], Cotrimoxazole; [TL&AMX], Tapak liman 
kombinasi Amoxicillin; [TL&CHL], Tapak liman kombinasi Chloramphenicol; [TL&COT], Tapak liman kombinasi Cotrimoxazole; ½, Konsentrasi herbal awal dalam kombinasi 
terhadap E.coli dan S. aureus; *, Kadar Bunuh Minimum ygn diahasilkan;  +, Adanya koloni bakteri dia mediaa; -, Tidak diatemukan koloni bakteri dia media 
